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INTRODUCTION
Citrus	 pulp	 is	 the	 residue	 of	 citrus	 juice	




pulp	 is	 a	widespread	 by-product	 used	mainly	 in	
ruminant	diets	(Gohl,	1981).
Since	 citrus	 pulp	 is	 a	 cheap	 raw	 material	
widely	 available	 in	 Mediterranean	 countries,	 its	
feeding	 value	 should	 be	 fully	 investigated	 with	
sheep	and	goats,	the	dominant	farm	animal	species	
in	the	area.	The	conservation	of	fresh	citrus	pulp	
is	 very	 important	 for	 semiarid	 areas,	 since	 in	
this	 way	 roughage	 is	 made	 available	 during	 the	
dry	 summer,	when	 feed	 resources	 from	pastures	
become	scarce (Volanis et al, 2004).




and	 42.5	 g	 100	 g−1	 pectin,	 which	 is	 its	 most	
important	 component.	 Due	 to	 its	 composition	
being	rich	in	soluble	and	insoluble	carbohydrates,	
this	 by-product	 shows	 great	 potential	 for	 use	
in	 products	 with	 high	 benefit	 obtained	 through	
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chemical	or	enzymatic	hydrolysis	and	subsequent	
biological	conversion	(Rivas et al., 2008).
The	 soluble	 sugars	 present	 in	 orange	 peel	
are	 glucose,	 fructose,	 and	 sucrose.	 The	 insoluble	
polysaccharides	of	the	cellular	wall	of	the	orange	
peel	 are	 composed	 of	 pectin,	 cellulose,	 and	
hemicelluloses.	Pectin	and	hemicelluloses	are	rich	
in	galacturonic	acid,	arabinose,	and	galactose,	and	
also	 contain	 small	 amounts	 of	 xylose,	 rhamnose	
and	glucose	(Torado	 et al., 2011).
The	orange	juice	industry	uses	approximately	
50%	 of	 the	 fruit,	 while	 the	 other	 50%	 is	 peels,	
seeds	 and	 albedo,	 which	 can	 reach	 60%	 of	 the	
total	byproducts		(Tainara	et al 2013).












animal	 in	 this	 climate	 because	 of	 its	 ability	 to	
maintain	a	high	milk	production	under	 less	 than	ideal conditions.
Goat	 milk	 differs	 from	 cow	 or	 human	 milk	
in	having	better	digestibility,	 alkalinity,	 buffering	
capacity	and	certain	therapeutic	values	in	medicine	
and	 human	 nutrition	 (Park	 and	 Chukwu,	 1988).	
Sheep	milk	 has	 higher	 specific	 gravity,	 viscosity,	
refractive	 index,	 titratable	 acidity,	 and	 lower	
freezing	 point	 than	 average	 cow	 milk	 (Haenlein	
and	Wendorff,	2006).




health,	 especially	 for	 cardiovascular	 conditions	
(Haenlein,	2004).
Many	 studies	 over	 the	 last	 10	 years	 have	
demonstrated	 that	 milk	 fat	 may	 offer	 health	
benefits	 compared	 to	 some	 common	 sources	 of	




relation	 to	 the	FAO-WHO	requirements	 (Jenness,	
1980).
MATERIALS AND METHODS   
In	 a	 pre-experimental	 period	 of	 14	 days,	 24	
goats	 of	 the	 breed	 	 Murciano Granadina,	 in	 the	
sixth	month	 of	 lactation,	 from	 the	 farm	 of	 small	
ruminant	 from	 the	 Politechnic	 University	 of	
Valencia	 were	 fed	 with	 a	 control	 diet	 and	 then,	
the	goats	had	been	divided	 in	 two	groups	 taking	into account their productive characteristics 
and	 composition	 of	 their	 milk.	 From	 the	 point	
of	 energetic	 and	 protein	 view	 each	 group	 were	





that	 standard	 ration,	 the	 Department	 started	 to	
replace	different	ingredients	proportions	with	the	
objective	to	include	orange	pulp	diet	(OPD).
















To	 be	 sure	 that	 the	 results	 are	 with	 a	 high	
accuracy,	the	diet	was	changed:	the	second	group	








Cycle		2 From	26th	day	to	46th	day OPD CD
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	 In	 this	 study	 was	 analyzed	 total	 vitamin	
C,	 ascorbic	 acid,	 total	 phenols,	 flavonoids,	
carotenoids,	vitamin	A,	vitamin	E,		and	antioxidant	
activity	of	the	animal	food	composition.
Ascorbic	 acid	 (AA)	 and	 total	 vitamin	 C	
(ascorbic	 acid	 +	 dehydroascorbic	 acid)	 were	
determined	by	HPLC	(Jasco,	 Italy), according	(Xu 
et al., 2008	a).	Samples	were	homogenized	and	the	
mixture	was	 centrifuged	 (Selecta	Medifriger-BL)	




Total	 phenols	 (TP)	 were	 analyzed	 by	 using	
the	 method	 reported	 by	 Selvendran	 and	 Ryden 
(1990) and	 Benzie	 and	 Strain (1999)	 based	 on	







for	 8	 min	 in	 darkness	 before	 3.75	 mL	 of	 7.5%	




temperature	 before	 absorbance	 was	 measured	
at	 765	 nm	 in	 a	 UV–	 visible	 spectrophotometer	
(Thermo	 Electron	 Corporation,	 USA).	 The	 total	














Nowadays,	 antioxidants	 have	 gained	 more	
importance	because	of	their	positive	involvement	
as	 health	 promoters.	 In	 this	 context,	 several	
epidemiological	 studies	 have	 associated	 the	
consumption	 of	 phenol	 compounds	 with	 lower	
risks	 of	 different	 types	 of	 disorders	 such	 as	
cancer	and	cardiovascular	disease	(Hooper et al., 
2008).	Besides,	when	added	to	foods,	antioxidants	
minimize	 rancidity,	 retard	 the	 formation	of	 toxic	
oxidation	 products,	 maintain	 nutritional	 quality,	
and	increase	shelf	life	of	food	products	(Jadhav et 
al., 1996).
Antioxidant	 capacity	was	 assessed	 using	 the	
free	 radical	 scavenging	 activity	 of	 the	 samples	
evaluated	 with	 the	 stable	 radical	 DPPH,	 as	
described	by	Sánchez-Moreno	et al,	2003.
Briefly,	milk	was	homogenized	and	centrifuged	
(Selecta	Medifriger-BL)	 at	 2630×g	 for	 10	min	 at	
4	 °C.	 0.1	 ml	 of	 supernatant	 diluted	 in	 methanol	
was	added	to	3.9	ml	of	DPPH	(0.030	g/L,	Sigma-
Aldrich,	Germany)	in	methanol.





homogenized	 (T25	 Janke	 and	 Kunkel	 Turrax).	
Ethanol	 (4	 mL)	 was	 added	 to	 2	 g	 homoge	na	te	
milk	 and	 the	 mixture	 was	 centrifuged	 (Selecta-
Medifriger-BL)	at	2,000	rpm	for	3	min	at	4°C.
The	 supernatant	 was	 filtered	 through	 a	
Whatman	no.	1	filter	paper	and	0.5	mL	of	n-hexane	
was	added	to	the	filtrate	and	mixed.	Vitamins	A	and	




	 HPLC	 conditions	 were	 as	 follows:	 mobile	
phase,	methanol/acetonitrile/chloroform	 (47:42:	
11,	 v/v/v);	 volume	 injection,	 20	 μL;	 flow	 rate,	 1	
mL/min;	detection	at	326–296	nm	at	25	°C	.
The	carotenoids	present	in	the	samples	were	











The	 spectrophotometric	 reference	 method	 of	
AOAC	(2000)	was	used	for	quantification.	Sample	
absorbance	was	measured	at	446	nm	and	at	415	
nm	 in	 a	 UV-visible	 spectrophotometer	 (Thermo	
222






First	 of	 all,	 were	 analyzed	 total	 vitamin	 C,	
ascorbic	acid,	total	phenols,	vitamin	A	and	vitamin	
E,	 antioxidant	 activity	 of	 the	 ingredients	 used	 in	
animal	food	(Table	3).
	The	average	between	ascorbic	acid	from	the	
superficial	 orange	 pulp	 and	 intermediate	 orange	
pulp	 is	 22.8	mg	 and	 is	 smaller	 than	 the	 average	
between	 vitamin	 C	 from	 superficial	 orange	 pulp	
and	intermediate	orange	pulp.
After	 analyzing	 the	 ingredients	 bioactive	compounds,	 were	 analysed	 the	 bioactive	 com-
pounds	from	fresh	and	pasteurized	goat	milk,	after	
the	diet	(first	day)	and	in	the	third	and	seventh	day	of the diet.
Flavonoids	 amount	 in	 fresh	 milk	 is	 low	
(0,0035mg/100g)	and	the	recovery	in	pasteurized	
milk	does	not	exist.

















Superficial	orange	pulp	 23.31 28,62 44,97 22,41 0,00 0,04
Intermediate	orange	pulp 22.29 23,31 56,27 10,24 0,00 1,20
Alfalfa 5,27 5,33 74,49 2,67 0,03 0,41
Straw 0,00 0,00 108,33 0,66 0,00 0,00
Nutriment	Biona 0,00 0,00 274,24 23,53 0,36 0,07
Soy	beans 2,87 3,24 81,00 0,33 0,00 0,00
Naranja	Intermedia 22,29 22,29 75,42 17,33 0,00 0,06
Alfalfa 5,37 5,20 88,06 9,77 0,04 0,17
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Fig.3. Ascorbic	acid	content	in	fresh	milk Fig.4.	Ascorbic	acid	content	in	pasteurized	milk
Fig.5. Total	phenols	content	in	fresh	milk Fig. 6. Total	phenols	content	in	fresh	milk
Fig. 7.  Total	flavonoids	content	in	fresh	milk Fig. 8. Antioxidant	activity	content	in	fresh	milk
Fig. 9. Antioxidant	activity	content	in	pasteurized	milk Fig. 10. Vitamin	A	content	in	fresh	milk
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CONCLUSION
The	citrus	pulp	silage	can	replace	part	of	the	
conventional	 ration	 of	 goats,	 thus	 lowering	 the	
cost	 of	 production.	 All	 the	 bioactive	 compounds	
are	 bigger	 in	 the	 orange	 pulp	 diet	 that	 in	 the	
control	 diet.	 As	 was	 noticed,	 total	 vitamin	 C	
content	from	the	diet	is	recovery	by	40%	in	fresh	








Carotenoid	 concentration	 and	 colour	 in	 dairy	
products	can	be	rapidly	and	efficiently	controlled	
by	dairy	cow	feeding	management	(Noziere et al, 






International,	 Gaithersburg,	 MD,	 USA	 (2000)	 Method	
923.03.
2.	 Torrado	 Ana	 María,	 	 Cortés	 S.,	 Salgado	 J.M.,	 	 Max	
B.,	 	 Rodríguez	 N.,	 Belinda	 P.	 Bibbins,	 	 Converti	 A, and 
Domínguez	 	 J.M,	 (2011).	 Citric	 Acid	 Production	 from	
Orange	Peel	Wastes	by	Solid-State	Fermentation.	Brazilian	
Journal	of		Microbioly,	42(1):	394–409.
3.	 Benzie,	 I.	 F.	 F.	 &	 Strain,	 J.	 J.,	 (1999).	 Ferric	 reducing/
antioxidant	 power	 assay:	 Direct	 measure	 of	 total	
antioxidant	 activity	 of	 biological	 fluids	 and	 modified	version for simultaneous measurement of total 
antioxidant	 power	 and	 ascorbic	 acid	 concentration.	
Methods	in	Enzymology,	299,	15–27.
4.	 Corazza	M.L,	Rodrigues	D.G,	Nozaki	J,	(2001).	Preparacão	
e	 caracterizacão	 do	 vinho	 de	 laranja.	 Quim.	 Nova	 (24):	
449–452.
5.	 Fernández-López,	 J.,	 Sendra-Nadal	 E,	 Navarro	 C,	
Sayas	 E,	 Viuda-Martos,	 M,	 &	 from	 orange	 by-products.	
International	 Journal	 of	 Food	 Science	 and	 Technology,	
(44):748-756.
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